
  

The Moment of formation
of a Black Hole in

Gamma-Ray Bursts

DAMTP – Cambridge, UK – June 21th, 2017

Remo Ruffini
and collaborators

ICRANet Pescara – Nice – Rio – Rome – Yerevan
Università “La Sapienza” - Rome



  

The Ergosphere 
of a

Kerr Black Hole

Ruffini, Wheeler, Physics Today, January (1971)



  

The Black Hole Mass-Energy Formula

Christodoulou, Phys. Rev. Lett., 25 (1970) 1596 (received September 17th, 1970)
Christodoulou, Ruffini, Phys. Rev. D, 4 (1971) 3552 (received March 1st, 1971)

Hawking, Phys. Rev. Lett., 26 (1971) 1344 (received March 11th, 1971)
Hawking, Commun. Math. Phys., 25 (1972) 152 (received October 15th, 1971)



  

The identification of the 
first black hole in our 
galaxy: Cygnus X-1

 = 1037 erg/s = 104 L 
   = 0.01(dm/dt)accc2

 Absence of pulsation due to 
  uniqueness of Kerr-Newmann 
  black holes

 M > 3.2 M 

Leach & Ruffini, 1973
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A common 
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Simulation of BdHNe

Initial SN explosion (t = 3.82s) Accretion on the companion NS
(t = 7.7s)

At the moment of BH formation
(t = 254s)

At the beginning of FPA phase 
(t = 354s)

Becerra, Bianco, Fryer, Rueda, Ruffini, ApJ, 833 (2016) 107 Ruffini, Wang, et al., 2017, arXiv:1704.03821



Onset of GeV emission in BdHN 130427A
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X-Ray Flare in BdHN 060607A
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BdHN spacetime diagram
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Effective potential in
Schwarzschild and Kerr geometries
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